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INTRODUCTION 
 
 
For a number of years now it has been evident that the major issue facing science 
educators in the more developed countries of the world is the quantitative decline in 
enrolments in the senior secondary sciences, particularly the physical sciences, and in 
the number of higher achieving students applying for places in universities to 
undertake further studies in science.    
 
The deep malaise in school science to which these quantitative measures point has 
been elucidated by more qualitative studies of the students‟ experience of studying 
science in secondary school in several of these countries (Sweden, Lindahl (2003); 
England, Simon and Osborne (2002); and Australia, Lyons (2005)). Remarkably 
concordant descriptions of these experiences can be summarized as: 
 
school science is:  
 transmission of knowledge from the teacher or the textbook to the students.  
 about content that is irrelevant and boring to our lives. 
 difficult to learn in comparison with other subjects  
 
Incidentally, the Australian study only involved consistently high achieving students; 
but even so, most of them found science more difficult than other more interesting 
subjects, and concluded that further science studies should be avoided unless they 
were needed for some career purpose.     
 
Other more representative confirmations of negative evaluations of the science 
curricula across Australia (and in particular states) are now available in Australia, 
from the large scale reviews of Goodrum, Hackling and Rennie (2001) and from the 
TIMSS (2002).  The former reported that well under half of secondary students find 
the science at school relevant to my future, useful ion everyday life, deals with things 
I am concerned with and helps me make decisions about my health..  TIMSS found 
that 62 and 65 % of females and males in Year 4 agree with I like learning science, 
but by Year 8 only 26 and 33 % still agree. 
 
Students in Japan have been doubly notably because of (a) their high performance in 
international measures of science achievement like TIMSS and PISA and (b) their 
very low response to items in these studies which relate to interest in science.  Ogura 
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(2003) reported an intra-national study of students across Years 6-9 (upper primary 
through Junior High); interest in a range of their subjects (including science) that 
make up that country‟s national curriculum.  There was a steady decline in interest in 
all these subjects which might have indicated an adolescent reaction against schooling 
generally.  However, this study went on to ask the students a further question that is 
very meaningful in the Japanese context,  If you discount the importance of this 
subject for university entrance, is it worth studying?  Science and mathematics 
remained in decline while all the other subjects were seen more positively. 
 
It is thus ironic, at a time when some innovations in curriculum and other research-
based findings are suggesting ways that these failures of school science might be 
corrected, to find school science under a new demands that come from quite outside 
science education, and which certainly do not have the correction of this malaise as a 
priority. 
 
The positive curricular and research findings can be characterized as moves from 
within science education, whereas the new demands are moves that come from 
without science education.  In this paper I set out these two rather contrary challenges 
to the teaching of science as it is currently practised, and go on to suggest a way 
forward that could fruitfully combine the two.        
 
PART 1 MOVES FROM WITHIN 
 
Aikenhead (2005) has provided in Science Education for Everyday Life: Evidence-
based practice, a strong case for what he calls humanistic perspective in school 
science.  The characteristics of such a perspective are set out in his opening chapter, 
and are contrasted with the obverse characteristics in traditional school science.  
Table 1 list some of these comparisons. 
 
   Humanistic Science Education                         Traditional Science Education 
 
Citizen preparation for                                              Preprofessional training 
   the everyday world                                                 for the scientific world 
 
Attention to several sciences                                    Emphasis on established  
(established science, frontier science, citizen science,etc.)                        science only 
  
Moral reasoning integrated                                       Solely scientific reasoning 
   with values                                                           using scientific habits of mind 
 
Knowledge about science and scientists                Knowledge of canonical science   
 
.Table 1  
Since the 1980s courses of science study with such humanistic characteristics have 
appeared in various countries as exemplars of Science/Technology/Science, Gender 
Inclusive Science, Environmental Science, Culturally-aware Science, Concepts in 
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Contexts, and Science as a Story.  Each of these initiatives have quite explicitly set out to 
make science more relevant to the lives of students.  The approach to relevance that these 
curricula have taken is to ground their teaching and learning of science in real world 
contexts involving science and technology that either have immediate importance to 
students or the importance of which can be easily established.  The real world criterion 
links science with technologyThese two criteria for the choice of contexts require that 
these contexts for S&T learningAn examination of these curricular initiatives  
 
In the 1990s, the national curriculum in many countries decreed Science to be one of 
its mandatory core components or Key Learning Areas for all students to study 
throughout the ten or eleven years of their compulsory schooling.  This decree was 
easy to argue for, and establish in societies, that are increasingly influenced and 
determined by advances in science and technology.  The years since have, however, 
illustrated that an effective science education for most students, let alone all, is 
difficult to deliver in our nation‟s classrooms.  
 
These recent curricula for school science has now been indicted, not only by 
Aikenhead but also by others in many of our participating countries, as deficient 
because of the strong research evidence of its failure on four grounds – student 
enrolments in senior secondary and university , widespread  disinterest in science 
and its worth, discrimination of subgroups of students, dishonest images of science, 
and learning difficulties.   
 
When there are such deficiencies in traditional science education and such a rich set 
of possibilities for teaching more relevant humanistic science are available.  
Nevertheless, for a variety of reasons, none of the initiatives listed above have been 
taken up anywhere as the mainstream of science teaching and learning.  The reasons 
for the failure of these new curricula for school science to move from successful pilot 
phase to wholesale adoption are many and varied.   
 
Reasons, such as influence of academic scientists, the socialization of senior 
secondary science teachers into a disciplinary conception of science as essentially 
conceptual, and unsympathetic assessment system, have been reported in various 
countries (Fawns, 1985; Gaskell and Rowell, 1993; Fensham, 1993; Blades, 1997; 
Hart, 2001).  Others, such as the separation in science from technology in the national 
curriculum, the bureaucratic demand for curriculum by template, and inadequate 
recognition of the primary teachers‟ need of professional support, apply in some 
countries but not all.   
 
From case studies of the successes and problems that were experienced when 
individual teachers embarked on five of these humanistic approaches in schools in 
Ontario, Canada, Hodson and his colleagues at OISE have illuminated the constraints 
that humanistic science faces to be become mainstream (Hodson et al, 2001). 
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Whatever the reasons, we are now confronted at least across the developed countries 
with evidence that these attempts to make science a mandatory central piece of each 
young person‟s education have been more failure than success. 
 
In this paper I am not concerned to engage further in this navel gazing about our very 
slow progress to take up our own good ideas for science education.  In a very real 
sense that horse of our own machinations has bolted. We are now being faced with a 
quite new challenges (quite unlike those described by Aikenhead) that are not of our 
making, but are being made for us by others. 
 
 
 
 
PART 2 THE NEW WORLD OF WORK AND THE KNOWLEDGE SOCIETY 
 
 
I am referring to the studies, carried out by the OECD and other bodies, of the 
changing world of work (OECD, 1996a &b, 2000; Bayliss, 1998)), the emphases that 
are known as the Knowledge Society, and the formal educational responses to these 
that are now emerging in a number of countries. 
 
The changing nature of the World of Work and the Knowledge Society 
Work in developed countries, it is argued, is changing in kind, in the requirements for 
performance, and in the permanence of one‟s engagement.  These changes in the 
world of work and employment are driven by new forms of information (ICT), 
knowledge being increasingly the primary source of economic growth, globalization 
of production, and innovation of new products and processes being the result of 
producing new knowledge(for example, Gee, Hull and Lankshear, 1996; Gilbert, 
2005).  
 
Educational implications of the new World of Work and the Knowledge Society 
The following comparisons indicate the implications that are implied for education:    
 
       “Knowledge” is to be a verb rather than a noun  
 Knowledge is about acting and doing to produce new things  
                                                 compared with 
         Knowledge made up of stored bits of established knowledge  
 
Value is associated with: 
 Knowing how to learn 
 Knowing how to keep learning           compared with       Knowing many bits  
 Knowing how to learn with others                                         of knowledge . 
   
 Seeing possibilities for solutions to problems rather than Knowing the right 
answer 
 Acquiring Skills of importance rather than acquiring Knowledge  
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Lest I seem to be talking about abstract and academic analyses of modern or 
postmodern society, I can refer you to a string of active projects about these issues in 
the countries making up the Council of Europe, in Canada, the USA and Australia.  In 
these projects there are constant references to the acronym DeSeCo which stands for 
Definition and Selection of Competence, within which three broad types of 
competence are recognized – communicative, analytical and persona – as importantl.   
 
      In England there has been promotion of the word, “capability”, which was introduced 
by the Royal Society for the Arts (1986) to avoid the mechanistic and behavioural 
overtones that “competence” had when first used in that country (and in Australia) in 
relation to vocational education a decade or so ago.  It is now being associated with 
learnings that have a still more dynamic character than a set of prescribed 
competencies - equipping students to adapt to change, to generate new knowledge 
and continue to improve performance (Fraser and Greenhalgh, 2001).   The grounds 
for these seemingly generic learnings stem from the concerns of employers and policy 
makers about what is needed for employability and social capacity in national 
contexts that are now inherently complex in terms of changeability and uncertainty. 
 
 Even more concrete and of direct consequence for science educators are the 
responses that are already appearing in the school curriculum in various states.   
 
PART 3 CHALLENGES FROM WITHOUT 
 
To illustrate these new conceptions of the role of schooling and the challenge they 
give to science education, I shall refer to the new curricula for schooling in three 
Australian states (Tasmania, Victoria and Queensland) and to New Zealand, where 
the papers emerging from the NZER seem likely to be harbingers of that country‟s 
new curricular directions.. 
 
As I have begun to study and understand these quite new emphases in schooling, I 
can see that these new curricula are inspired by a now wide spread conviction that the 
education of students at school ought to be more than the acquisition of the 
established knowledge content of six (or eight)  Key Learning Areas (or subjects).  In 
their different ways they set out what that more is 
 
This same conviction comes out of a philosophy of education like the one in Germany 
in which the term  Bildung indicates that schooling is to be concerned with the 
„nurturing and the flowering of the whole personality of the learner(Uljens, 1995).  In 
Norway it came out when that country designated its Core Curriculum in 1994 in 
terms of seven expressions of personhood, that contrast so starkly with Australia‟s 
identification in the same year of its national curriculum as consisting of eight 
discrete Key Learning Areas.  In Japan it came in 2003 when it became mandatory for 
schools from Year 1 to year 12 to devote the equivalent of two lessons per week to 
Integrated Education – a response to the recognition of how fragmented learning in 
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Japanese schools had become in a national context in which other sources of 
compounding glue were weakening.   
 
Because they emphasis the person of the learner, I will describe all of these 
developments, at least for my present thesis, as attempts to humanize the teaching of 
science from without, in contrast to Aikenhead‟s list of moves-from-within attempts 
at humanistic science education.  
 
In the Australian cases, they are also claim to be a pragmatic response to messages 
from the community, that young people, regardless of their relative success, are 
emerging from school lacking knowledge and skills that are important for today‟s 
personal, social and economic life.  
 
Tasmania 
In Tasmania, the Framework of the new curriculum consists of five sets of Essential 
Learnings (  ).  These are Thinking, Communicating, Personal Futures, Social 
Responsibility and World Futures.  (Incidentally, the words, science, technology and 
environment, only occur in the sub-text of World Futures.) 
 
This Framework is designed to: 
 reduce problems of a crowded curriculum 
 engage learners more deeply in their learning 
 make learning more relevant 
 improve learning across all areas 
 develop higher order thinking 
 support the transfer of learning  
 
It is prefaced by a Values and Purpose Statement and underpinned by the following 
Principles. 
    The curriculum must: 
o focus on understanding, deep knowing, rigour and depth 
o embody and reflect the values outlined in the Values and Purpose 
Statement 
o enact the purposes described in the Values and Purposes Statement 
o interconnect and interrelate knowledge skills ands dispositions within and 
across the essential areas of learning 
o engage learners in authentic achievement 
o foster diversity and inclusivity in the achievement of common goals 
o describe content that is significant and worth knowing 
 
The Values and Purposes Statement is summarized as follows: 
 Connectedness            
 Resilience   
 Achievement,  
 Creativity,  
 Integrity,  
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 Responsibility,  
 Equity 
Victoria 
The language of many of these features, values and purposes, and principles, and find 
echo in the Introduction to the new Victorian Essential Learning Scheme  (     ).  
This curriculum is more simply set out, consisting of just three strands of learning 
that are described as “interwoven”: 
 Physical, Personal and Social Learning 
 Discipline-based Learning (Science is one of the six listed) 
 Interdisciplinary Learning 
 
Personal Learning (Metacognition) and Interpersonal Development are two 
subheadings within the first of these strands, while Thinking and Communication are 
subheadings under Interdisciplinary Learning.  
 
Queensland 
Some schools in Queensland have had a foretaste of these new directions.  In1999 a 
trial, involving a limited number of schools, was set up in 1999 of a new curriculum 
that was termed New Basics (Education Queensland, 2000). This rethinking of 
curriculum begins from an envisioning of the societal worlds and the human persons 
to which an education system is trying to contribute.  It is built around the notions of 
Rich Tasks, Productive Pedagogies and Appropriate Assessment.  
 
RichTasks are to provide students with activities that are deep, connected to the 
world, substantial and coherent.    
Productive Pedagogies are teaching strategies that increase intellectual quality, 
connectedness, a supportive classroom environment and recognition of difference.  
Appropriate Assessment is built in to the performance of the student in the Rich 
Tasks.  
 
Currently, Queensland Studies Authority is conducting the Queensland Curriculum 
and Assessment Review, which is expected to build in some way on the notions of 
New Basics and extend them to define that state‟s version of “Essential Learnings”, 
as a new curriculum to be implemented in schools in 2008. 
 
New Zealand 
The discussion led by Bolstad and Hipkins at ASERA36 used the language of 
“competence” for the new emphases that are being considered at NZCER as possible 
for a new curriculum for New Zealand.  This usage, like the “Essentials” approach, 
has been influenced by the OECD‟s promotion of DeSeCo  to which I referred 
earlier.  The competencies of these New Zealand authors seem to be similar to the 
skills in the generic and personal learnings that have been defined in Tasmania and 
Victoria.  In Catching the Knowledge Wave? Jane Gilbert (2005), one of this NZ 
group, has provided a very useful dialogic account of the background for these 
developments.  She is concerned that there is too great an emphasis in the educational 
responses on skills to the detriment of knowledge.  Accordingly, she tries to argue a 
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case for both skills and knowledge; but to do so postulates a meaning for “putting 
elements from one knowledge system together with elements from another, arranging 
them so that they work in new ways and do new things” (p.156).  How such a 
synthesis of science concepts with those from history or economics or art might be 
productive is left to the reader to imagine.  I was reminded of the sterile attempts by 
mechanistic social scientists in the 1950s apply the Gas Laws to explain the 
behaviour of crowds of people.   
 
 
PART 4 WHAT PLACE HAS SCIENCE GOT IN SUCH NEW CURRICULA? 
 
In Victoria Science in the previous curriculum appeared to amount to one eighth of 
the total. Now its specific reference is one sixth of one of three strands of learnings – 
or one eighteenth of the whole.  Of course, such a crude quantitative scoring of 
Science‟s position is naïve, as the curriculum authorities in Tasmania and Victoria 
have assured me.  Indeed, there are some science teachers who already see these new 
curriculum emphases as a great opportunity to expand their teaching of science in 
new and exciting ways.  Nevertheless, I have had representations in the last year from 
science teachers in both states because their schools are planning to cut back on 
Science because the new curricula are perceived as giving science a lesser role. 
 
In their descriptive documents about the new curricula, these authorities certainly 
indicate that science teachers are expected to be contributing beyond the teaching of 
the reduced amount of traditional disciplinary content that is now seen as essential.  
They are much more limited about how this is to occur. It is certainly not clear 
whether the terms like “Thinking”, “Communicating” and “Inquiring” refer to the 
acquisition by students of some generic abilities or whether these terms, once again, 
refer to a sum of distinctive learnings that are rooted in the content of the subject 
fields like science, history, economics, art, etc..  
 
For example, Is  there a generic ability of Inquiring, that is learnable and then easily 
transferable from context to context and across fields of knowledge?   Or is the 
learning o Inquiring once again the sum of components - scientific inquiry plus 
inquiry in the humanities plus inquiry in the social sciences plus inquiry in 
technology plus etc..   
Again, is “Communicating” a generic skill or is there communicating in science and 
communicating in history, mathematics, art, etc.?  
 
My understanding of the sources of these new curricular ideas inclines me to the view 
that the first generic sense of these learnings is predominant.  The references that are 
cited as sources for these new emphases discuss Thinking and the other skills of the 
Knowledge Society as if they transcend subject–specific.  For example, the PEEL 
project (out of Monash, University less than 200 km from Tasmania) has, I believe, 
done more than any other to introduce higher order thinking and learning how to 
learn (metacognition), into the teaching of a range of subjects, and specifically into 
science teaching (Mitchell, 2005).  Yet none of that project‟s many publications over 
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15 years are listed in the 44 pages of bibliography that accompanies Tasmania‟s 
Essential Learnings.  Furthermore, it was not clear that any of these many references 
were to the spate of work that has been done in science education in relation to 
language and argumentation in science classrooms, that are the closest to Thinking 
and Communication that science education researchers (let alone teachers) have got.    
 
If the first generic sense is indeed meant, science educators must establish their 
position about this issue.  There was a somewhat similar issue in our own ranks over 
the separation in the 1960/70s reforms of Science – A Process Approach  from 
Science - A Conceptual Approach.  This curricular separation implied that Science 
had a number of content free skills (that hence were generic within the sciences).   I  
believe that issue was finally settled in the seminal paper, Beyond Processes, by 
Driver and Millar (1987) who argued against this separation on the three grounds of 
the nature and philosophy of science, the nature of learning science , and the 
perspective of pedagogy (teaching and assessing science).  The processes of science 
are inherently associated with its conceptual content.    
 
Scientists do not observe in the indiscriminate way a camera sees.  Scientists observe 
with conceptually–tinted glasses.  
 Inquiry is not the same in all sciences or for all questions within any one of them.   
The methods of inquiry are dependent on the characteristics of the concepts behind 
the questions. etc.    
 
The Science Expert Group of PISA have certainly taken the view that the scientific 
competencies (or skills) which make up scientific literacy are intimately connected to 
conceptual content (OECD, 1999).   
 
If the curriculum authorities mean the second sense, that is that science teachers 
should now put stress in their teaching on Science as a way of Thinking, and on how 
Science involves particular forms of Communicating and Inquiring, why separate 
these challenges from their role in teaching the Science component of the 
Disciplinary strand of Learnings?   To do so, makes it more likely that the 
disciplinary content will be taught in the transmissive manner and with the dogmatic 
authority that have been identified as so unattractive to students. 
 
Let me return to Aikenhead‟s book.  It presents positive evidence about several of the 
attempts to humanize science education.  It also provides evidence that science 
teachers, in general, in many countries have found it both strange and difficult to 
teaching science with a humanistic emphasis.  Whether this emphasis was an STS 
one, a Concepts in Contexts one, a cultural relativist one, or a Science as a Story one, 
it was not easy and most science teachers rejected it.  Yet each of these humanistic 
approaches to teaching science used language that was more familiar to science 
teachers than is the language in these new curricula.   Thinking, Communication, Rich 
Tasks, Social Futures, Essential Learnings, Competence, Productive Pedagogies, 
learning to learn, higher order thinking, etc., terms  being used to describe the new 
challenges for  science teachers are like a foreign language to persons who have been 
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educated to BSc level in the sciences..  Furthermore, their response will only be 
possible if they discard as “unessential” much of the science content they have 
hitherto taught as important.   
 
By whom and how is the essentialness of science’s content decided? 
 
If they can understand how these decisions are made many science teachers will 
welcome the reduction in this traditional content.  It is, however, one thing to feel 
relieved of the pressures from the overloaded content in existing science courses, but 
what is this relief if the cost is to have to teach science as a contribution to the foreign 
language of thinking, communication,competence, and as involving rich tasks?  
 
 It will be a worse state if some misunderstandings I have already encountered in 
schools are widespread.  For example, when that powerful tool for deeper thinking, 
the What if  ? question is misunderstood to be associated with the next piece of 
factual science to be taught (What if we had a zinc deficiency in our diet?). Or if a 
rich task in chemistry is thought to be teach some of the second twenty elements in 
the periodic table, when the curriculum only requires the first twenty. Or when 
thinking skills and rich tasks are seen to be only relevant to social aspects of science 
in society than they are to the conceptual thinking in science itself (the advantages 
and disadvantages of fossil fuels or humans and endangered species).     
 
In other words, what is now being asked of science teachers is very unfamiliar 
territory.  Science as a Way of Doing (or Working Scientifically) has been understood 
by science teachers as emphasizing what the use of the laboratory.  What Science is 
as a Way of Thinking has only just begun to be suggested as important in a few 
science curricula. The PISA Science Expert Group were interested in scientific 
communication as a component of scientific literacy, but largely had to underplay it in 
its testings in 2000 and 2003, not because it was unimportant, but because it proved 
beyond their ability to write good assessment items for this scientific competence.   
 
 
PART 5  A WAY FORWARD 
 
As well as being epistemologically confused by the expectations in these new 
curricula, I am also deeply concerned that this confusion will distract us from the 
contemporary central issue about student interest in science.  There is no direct 
reference to this issue in any of the curricula I have examined.  So I have been asking 
myself two questions.  
 
Is there some way these challenges from outside can be linked to the humanistic 
changes Aikenhead and others have been advocating from within for science 
education? 
  
Can this also be done in a manner that addresses students’ interest in science? 
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My current answer to the first question begins with a look at what has interested 
scholars from outside of science about science and about science teaching.   As often 
happens, outsiders notice features that have become implicit for persons like 
ourselves who have been socialized into a specialist field like science.  We need fresh 
eyes to remind us of them. 
 
Many years ago Barnes and Todd (1977) were attracted to the transmissive manner in 
which teachers and students in science classrooms communicated with each other 
about science topics, and how this contrasted with the communication in other 
subjects. More recently Kress, a socio-linguist, and colleagues in London brought that 
discipline‟s analytical skills to bear on science teachers‟ talk in classrooms and found 
that its dominant character was as scientific explanation (Ogburn, Kress, Martins and 
McGillicuddy, 1996).  
 
Other linguists like Halliday and Martin(1993) have been interested in the written 
communication of science and how particular grammatical constructions were used in 
it, for example, nominalisation where complex processes like weathering of rocks are 
subsumed into a single phrase.  Latour and Woolgar (1979).were intrigued by the 
retrospective manner of writing science reports and how it contrasts with the 
scientists‟day-to-day oral accounts of the same research. 
 
Olson ((1994) made the provocative claim that to understand a discipline means to be 
able to engage in its discourses. He then begged the question as to what the distinctive 
discourses of science are.  Toulmin (1967), a philosopher, began the answer when he 
set out to distinguish between the characteristics of argument in linguistic contexts (of 
which science is one) and its use in the contexts of mathematics – ideas which have 
been prominent in science education research since their promotion by Driver, Austin 
and Osborne (1998) and scientific argumentation is beginning to be seen in our 
teaching.. 
 
A cognitive scientist Ohlsson (1995) has gone further by listing a number of 
epistemic activities- describing, explaining, predicting, arguing, critiquing, 
explicating and defining - each of which has a distinctive character and importance 
when used in the sciences.  
   
Marton, as a psychologist, was attracted by the notion of scientific intuition and, with 
Fensham, analysed the use of this term by 88 Nobel Laureates (Marton, Fensham and 
Chaiklin, 1994).  The Woods Hole Conference that heralded the major reforms of 
school science in USA almost 50 years ago recognized the importance of intuition in 
science, but we have singularly avoided it in school science (Bruner, 1967).  
 
Here then is an agenda of epistemic activities that innately belong to our subject fields 
of Science and of Technology as Applied Science.  The teaching and learning of these 
activities, in association with key science concepts, could now become a new type of 
humanistic science education, provided the contexts for their teaching and learning 
are ones that relate to the real worlds of our students and of the society in which they 
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are future citizens.  Furthermore, these scientific activities also quite directly link to 
thinking, communicating, inquiry and problem solving, the skills and competencies 
that are being emphasized for learning in these new curricula.  
 
Is such science teaching possible?  I am encouraged to think it is, provided scence 
teachers are given adequate support to change from their current concentration on 
established conceptual content.  The grounds for my optimism stem from the 
OECD/PISA project.   This project in 2000, 2003 and most fully in 2006 has reversed 
the usual approach to curriculum reform by creating an assessment instrument that is 
remarkably authentic for the type of humanistic science learning I have just suggested 
as the next goal for science education.  So often in the past, curriculum projects have 
visioned set new goals for learning, laboriously developed new syllabi, new texts and 
other supporting materials, and provided some inservice for teachers, but foundered 
because the prevailing modes of assessment had not been changed. 
 
Central to the PISA assessment instruments for scientific literacy are their use of 
novel real world contexts and stories involving science and technology to which 
students have to apply their Knowledge of Science with their Knowledge about 
Science.  The contexts are presented with considerably more detail than is usual, even 
in other test formats that try to indicate science‟s relevance.  In this way, PISA‟s 
assessment tasks take seriously both conceptual content and epistemic scientific 
procedures. The use of real world contexts and stories involving science and 
technology has been a key to engaging both boys and girls, as indicated by the very 
small gender differences in such a heavy reading test of science.   
 
That this can be done at the critical assessment end of science education, gives me 
hope that similarly balanced goals using real world contexts should be a basis for 
teaching and learning science that will begin to recover students’ interest in science 
and to equip them for those new worlds of working and living that make up the 
Knowledge Society. 
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